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ABSTRACT
Missing the diagnosis of atrial septal defect (ASD) increases 
morbidities to patient and may require second surgery or 
intervention. Chronic constrictive pericarditis produces 
thickening and calcification of pericardium. The detection of any 
intracardiac lesion may be difficult by echocardiography due to 
the masking or shadowing effect of calcified pericardium. We 
report a case of 30-year-old male presented with congestive 
heart failure, dyspnea and abdominal swelling. Transthoracic 
echocardiography diagnosed constrictive pericarditis with no 
evidence of ASD. The contrast enhanced computed tomography 
(CECT) showed extensive diffuse pericardial calcification with 
a large ASD. In the operating room initial transesophageal 
echocardiography (TEE) examination was not able to detect 
any ASD. Agitated saline injected through the central venous 
line into right atrium showed bubbles in the left atrium under 
TEE monitoring. Subsequent movement of TEE probe in deeper 
position detected the ASD. It is recommended that all the views 
and methods of echocardiography examination may be practiced 
in difficult moments to avoid missing the presence of ASD.
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INTRODUCTION 

Chronic constrictive pericarditis (CCP) is the chronic 
inflammation between the two layers of pericardium, leading 
to a thick and calcified covering surrounding the heart.1 The 
thick pericardium impairs diastolic filling of the ventricles 
and reduced ventricular function.1 The diagnosis of CCP 
by all modalities of investigations creates difficulty in 
some occasion.2 The combined presence of CCP and atrial 
septal defect (ASD) is very rare. The detection of ASD in 
the presence of constrictive pericarditis might be difficult 
due to the thick calcified pericardium and equalization of 
pressure difference across interatrial septum. We report a 
case of difficulty in diagnosis of ASD by echocardiography 
in a patient with coexisting CCP.

CASE HISTORY

A 30-year-old male of 52 kg body weight presented with 
atrial fibrillation, congestive heart failure, dyspnea and 

abdominal swelling. Transthoracic echocardiography (TTE) 
examination revealed normal mitral, tricuspid, aortic and 
pulmonary valves. Tricuspid valve showed inflow variation 
of 35% with moderate tricuspid regurgitation during 
inspiration. Mitral valve showed inflow variation of more 
than 25% with prominent E wave with rapid early diastolic 
filling and short deceleration time of 95 msec after inspiration. 
Patient had normal systolic function (left ventricular ejection 
fraction of 55-60%), left ventricular hypertrophy and grade 
III diastolic dysfunction. Interventricular septum was 
bouncing toward left ventricle during inspiration, along with, 
left atrial and right ventricular enlargement. Right atrium 
was normal in collapsibility. Pericardium was 7 mm thick, 
calcified and effusion was present. Inspiratory diminished 
collapsibility of inferior vena cava (13 mm) was present; 
along with hepatic vein flow reversal during expiration. 
TTE did not show any evidence of intracardiac shunt defect.

The patient underwent contrast enhanced computed 
tomography (CECT) evaluation in direction of CCP. 
The CECT showed diffuse pericardial calcification 
predominantly anterior to right atria and right ventricle, 
biatrial dilatation with dilated IVC, right ventricle was 
dilated with a large ASD of size 1.6 cm2. There was normal 
systemic and pulmonary venous drainage.

The patient was planned for radical pericardiectomy 
keeping in mind that the ASD will be re-evaluated by 
TTE and transesophageal echocardiography (TEE) in the 
operation room. After induction of anesthesia, the TEE 
examination confirmed the presence of CCP with thick 
pericardium surrounding the heart with pericardial effusion 
(Fig. 1 and Video 1). The mid esophageal four-chamber 
view (Fig. 2 and Video 2) and the bicaval view (Fig. 3 and 
Video 3) was not able to detect any ASD. A thorough detail 
TEE examination was started. 10 ml of agitated saline was 
injected through the central venous line into right atrium 
under TEE monitoring. The agitated bubbles were visible 
in the left atrium and gave the certainty for the presence 
of ASD. The TEE probe was introduced little deep with 
manual rotation of the probe to right and left sides. An 
ostium secondum type ASD of 1.5 cm in size was detected 
(Fig. 4 and Video 4). ASD closure was decided under 
cardiopulmonary bypass (CPB) after pericardiectomy.

In the operating room after radical pericardiectomy, 
ASD closure was performed with Dacron patch under CPB. 
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DISCUSSION

The combined association of CCP and ASD is quite 
uncommon.3 Tanoue et al reported a case of recurrent 
CCP and ASD in which the ASD was missed at the time 
of the first pericardiectomy.4 The diagnosis of CCP might 
be challenging by echocardiography when it exists alone; 
coexistence with an ASD can prove clinically misleading; 
sometimes, a complete diagnosis is made only at autopsy.4,5 
Clinicians should bear in mind that the coexistence of 
constrictive pericarditis and ASD may give rise to no color 
flow across the ASD because of equalization of pressure by 
the thick constricting pericardium.6 This only shows that 
there was no demonstrable ASD by color flow. Additional 
modalities are always needed such as bubble test with 
valsalva release to confirm the presence or absence of ASD.

Three-dimensional (3D) echocardiography might help 
to locate the ASD after cropping; however the presence 
of CCP will create difficulty to acquire an accurate image 
either in full volume or live 3D mode even with proper 
gain adjustment.7,8 The availability of 3D equipment and 
expertization of the examiner is necessary for this technique.

The probable cause for difficult diagnosis of ASD by 
preoperative TTE might be the interference from thick 
calcified pericardium and pericardial effusion in the anterior 
surface of heart. It would have been also difficult to visualize 
the posteriorly located ASD by TTE. The reasons for failure 
to detect the ASD in intraoperative initial TEE examination 
might be lack of flow across the interatrial septum and diffuse 
posterior pericardial calcification. The association of CCP 
with pericardial calcifications and atrial fibrillation might 
have interfered in locating the ASD by the superimposed 
shadow. The color Doppler might not able to pick up the 
flow across ASD due to no pressure difference between the 
two atria. The competency of the echocardiographer also 

Fig. 1: TEE midesophageal position showing the thickened calcified 
(indicated with white arrow) pericardium (RA: Right atrium)

Fig. 2: TEE midesophageal four-chamber view color compare 
showing the interatrial septum with no defect 

Fig. 3: TEE midesophageal bicaval view (102°) showing no defect 
across the interatrial septum (LA: Left atrium; RA: Right atrium)

Fig. 4: TEE lower midesophageal four-chamber view color 
Doppler showing ASD (indicated with white arrow)

The ASD was situated posteriorly in the interatrial septum 
near the coronary sinus. The complete closure of the ASD  
was confirmed by TEE. The postoperative course was 
smooth.
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plays a greater role in difficult situations. Hence a thorough 
echocardiographic evaluation with routine, contrast and 
agitated saline methods might be helpful in detecting difficult 
cases of ASD in patients with CCP. The complete diagnosis 
will minimize the number of surgical or interventional 
therapy to the patient.

CONCLUSION 

The diagnosis of ASD in the presence of CCP might be 
difficult and missed in some occasion. The complete 
thorough evaluation by TEE with the use of contrast or 
agitated saline techniques will be helpful to detect the ASD.
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